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SUGGESTIONS FOR INTERACTION BETWEEN SCIENTISTS, K-12 
STUDENTS AND EDUCATORS: MARS EDUCATION PROGRAM IN ARIZONA. 
K. S. Edgett, P. R. Christensen, and S. Schmidt, Department of Geology, Arizona State 
University, Box 871404, Tempe, Arizona 85287-1404. 

Summary: We have developed a science education outreach program based on the 
concept of sharing and interaction between a science research team, K-12 students, and their 
teachers. Student and teacher exposure to scientists and research offers them insight into how 
science is done and how groups consisting of scientists, engineers, and support staff, work 
together as a team. Our broad goal is to enhance education and scientific literacy by involving 
teachers and students in the exploration of the Solar System. This review provides examples 
for scientists who are planning educational outreach activities. 

Introduction: The earth sciences are playing an increasing role in science education 
reform, in part because of popular recognition of environmental problems and because earth 
scientists are participating more in the education of young people [I, 21. The exploration of our 
Solar System has led to a greater understanding of how Earth functions and how it has evolved 
through time. In addition, events such as the lunar Earthrise first seen by human eyes in 
December 1968, the landing of a robot on Mars in July 1976, and the portrait of our Solar 
System obtained by Voyager 1 in February 1990, have provided us with the opportunity to 
consider the broader context in which we live [3]. Enhancement of education using planetary 
sciences as a "hook" has the advantage that it is a field of study which encourages and requires 
a global perspective. Fostering scientific literacy and global perspectives among non-scientists 
are important goals for improvement and understanding of the Earth's environment and in 
creating better political and economic relationships among Earth's people [3-51. The 
description of the Mars Thermal Emission Spectrometer Education Outreach Program (below) 
should be considered as a potential model for education efforts that other science research 
teams may wish to develop in their communities. 

Mars Observer TES Education Outreach: The Mars Observer mission presented a 
unique opportunity for enhancing science education through real-time participation in a 
planetary science project. Each Mars Observer instrument was controlled at the home 
institution of the instrument team leader. Thus, students and teachers living far from a NASA 
center but near one of the instrument teams would have a chance to become involved in the 
mission. The Mars Observer Thermal Emission Spectrometer (TES) [q experiment was being 
conducted from a facility on the campus of Arizona State University (ASU) until the spacecraft 
was lost in August 1993. Located in a major metropolitan area (Phoenix, AZ), the ASU TES 
facility was designed with education of children and their teachers in mind. Thus, we 
developed an educational outreach program, centered on the real-time experience of 
exploration of Mars using TES, with the following foci: (A) local connection to real-time 
scientific discovery, (B) developing educational relationships between scientists, teachers, and 
students, (C) showing teachers and students how scientists and research teams work (breaking 
down stereotypes), and (D) learning the connections between Arizona and the geology, 
geomorphology, and historical study of the planet Mars [7]. Following the loss of Mars 
Observer, we found a great desire among the teachers and students in Arizona to continue our 
education program. The focus has shifted toward the process of recovery, planning, and 
building of a new spacecraft and TES, as well as increased emphasis on the similarities 
between our home state of Arizona and the landscapes and geology of Mars (and other planets). 

Activities: The education program has reached hundreds of K-12 teachers across the 
state of Arizona. The two primary activities of the Mars TES education program are student 
visits and teachers' workshops (described below). We also send speakers on a limited basis to 
classrooms and astronomy club events. We are developing resources relating to Mars, Arizona, 
and TES, for teachers to borrow and/or copy. These resources include slide sets and a 
curriculum guide for the 1993-94 school year. A newsletter, TES News, is printed every 3 to 6 
months, keeping teachers and their classes informed about the TES team efforts to study Mars. 
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We have formed working relationships with the Challenger Center for Space Science Education 
and the Planetary Society to bring the benefits of their Marsville and MarsLink programs 
(respectively) to the teachers in our state. We also presented new remote sensing lab activities 
(still in development) to the Arizona Science Teachers Association annual conference [8]. 

During the academic year, an average of 300 students (K-12) visit the TES facility each 
month. A typical visit consists of 30 minutes of discussion and hands-on instruction about 
Mars, Arizona, and the activities of the TES science group at ASU. Students visit with a 
member of the TES team and thus get a glimpse of how the scientists, engineers, office staff, 
and college students all work together as a team to do their research. 

The teachers' workshops occur every 6 months. The first three were held in February 
1993, August 1993, and February 1994. Each of the first two workshops was attended by -100 
educators. The workshops are voluntary (i.e., no college or district credit is given for 
attendance) and there is no registration fee. The workshops occur in a single day and include 
presentations by the teachers themselves. The workshops are forums for teachers to exchange 
ideas on how to incorporate childrens' excitement for space exploration into classroom 
activities. The workshops also give teachers an opportunity to follow TES activities and stay 
informed of developments in the earth and planetary sciences. All workshop announcements, 
hand-outs, and the TES News newsletters are designed to be photocopied and shared. Teachers 
have commented that the workshops have been exciting and informative, and they appreciate 
the personal interaction between themselves and the scientists, staff, and college students 
involved with the TES project. 

Suggestions: We have learned that there are more schools that have computers in the 
classroom than we originally expected. At the same time, there are many more schools that 
have severely limited resources. The workshops and activities we have been developing 
attempt to take both of these realities into account. Much of the material shared at workshops 
is printed on paper so that it can be easily photocopied for student and colleague use. We try to 
be informative, showing teachers resource items produced by other organizations, such as the 
material available through NASA teachers resource centers and the NASA Spacelink Internet 
connection. We have also learned that many elementary and middle school teachers are 
uncomfortable teaching science, and therefore they value the direct contact with scientists who 
can teach them about the latest and most interesting discoveries as well as show them how 
science relates to their everyday lives. Much of what we have learned has come through 
(a) monthly meetings of an advisory group composed of local K-12 teachers, (b) surveys given 
to teachers during their student visits and the Saturday workshops, and (c) discussions with 
other scientists and graduate students involved with science education outreach [e.g., 91. The 
activities described here can occur within the context of a limited budget. There is a variety of 
sources for educational funding [see 101. You are encouraged to contact us if you have 
questions about initiating a science education outreach activity in your community. 
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